G. D. PERKIN* AND F. CLIFFORD ROSE From the Medical Ophthalmology Unit, St Thomas's Hospital, London Uhthoff (I890), in a survey of the ophthalnological features of ioo patients with multiple sclerosis, described four who had blurring of vision during exercise. Subsequent reports have confirmed the association and added other precipitating factors. As part of a follow-up study of patients with optic neuritis (Rose, Friedmann, Bowden, and Perkin, 1972) , the prevalence of this syndrome was ascertained and an attempt made to correlate its occurrence with various parameters of optic nerve function.
Methods
Altogether 125 patients admitted to the Medical Ophthalmology Unit of the Royal Eye Hospital with a diagnosis of optic neuritis were reviewed. The criteria for the diagnosis were those given by Rose (I972). Those Some of the patients were being treated with corticosteroids at the time of the initial attack. A separate analysis (Bowden, Bowden, Friedmann, Perkin, and Rose, 1974) showed that this had no effect on the final visual acuity, and these patients have, therefore, been included.
Results
Of the I25 patients, 41 (32-8 per cent) had noted episodes of transient visual blurring after recovery. (1950) of the association between exercise and the deterioration of visual acuity in patients with previous optic neuritis, McAlpine and Compston (1952) subsequently suggested that up to one-third of patients with multiple sclerosis could have symptoms (including visual blurring) induced or worsened by exercise.
There has been no previous attempt to correlate the clinical features of optic neuritis with the subsequent development of transient visual blurring. Although no such correlations were found in this study, the difference between the two groups in the proportion of patients having more than one attack of optic neuritis in the originally affected eye only just fails to reach a level of significance. Among the seven patients with blurring of vision on exercise described by Thomson (I966) , three had had two or more attacks of unilateral optic neuritis, as had two of the four patients with the The exacerbation of visual and other symptoms by increased temperature was probably first recorded by Young and Bennett (1927) (Perkin, Bowden, and Rose, I975) . Although the symptom of transient visual blurring with certain stimuli seems to be particularly associated with multiple sclerosis, it is probably not confined to this disease. McDowell and others (1958) described four patients with other disorders of the central nervous system who developed visual blurring on immersion in a hot bath.
The pathogenesis of these phenomena is uncertain. Most patients in this series were affected by a single factor, and it seems unlikely that such diverse precipitants as heat, smoking, and eating could all operate by the same mechanism. It has been suggested that a critical reduction in blood flow in the region of the plaques induced by cutaneous, muscular, or splanchnic vasodilatation explains the effect of heat, exercise, or eating. With the experimental evidence that increasing temperature can cause conduction block in demyelinated nerve fihres (Davis and Jacobson, 197I) , an alternative mechanism for the effect of heating, and possibly exercise, has appeared. Thus, in one patient investigated by Namerow Although the extent of the delay in latencies of the visually-evoked responses found in some patients with multiple sclerosis probably cannot 'be explained solely on the basis of slowing of conduction in demyelinated fibres (McDonald, I974; Heron, Regan, and Milner, 1974; Asselman, Chadwick, and Marsden, 1975) , if this slowing remains an important factor in their development, certain predictions are possible.
First, the incidence of transient visual blurring in relation to heating should be maximal in those patients with the longest-latenciest Secondly, observation of the responses in patients wh'o undergo heating would be expected to show a reduction in amplitude of the respoAse (due to conduction block in many of the fibres contributing to it) with possibly a shortening in latency (because of enhanced conduction in the unblocked fibres).
In considering the pathogenesis of the Uhthoff phenomenon in conditions other than multiple sclerosis, it may well be significant that two of th'e three patients described (McDowell and others, I958) in whom a diagnosis had been made had conditions (pituit'ary tumour with suprasellar extension, and Friedreich's ataxia) that were capable of causing prolonged latencies in visuallyevoked responses.
Summary
A total of I25 patients with a previous episode of optic neuritis was followed to assess the subsequent prevalence of transient visual blurring. 32-8 per cent developed this symptom and the precipitating factors were identified. No correlations were found between the development of the symptom and the parameters of optic nerve function studied.
